Mechanical adaptation to chronic pressure overload.
According to Meerson, the adaptation to cardiac overload can be divided into three periods: the first stage, immediately after the initiation of the defect during which hypertrophy develops, followed by the stable hypertrophy phase (SHP), and a third phase of myocardial failure. Ventricular muscle contraction during SHP has been extensively studied both in vivo and in vitro with conflicting results. In isolated papillary muscles, most studies showed a normal or depressed contractility during chronic volume overload and a depressed inotropic state in pressure overload with a reduced maximal velocity of shortening which has been related to a myosin isozyme shift. In contrast, in conscious animals, haemodynamic status is usually described as preserved during SHP with a ventricular hyperfunction and a normal contractile function per unit of muscle. This was the basis of the concept of preload reserve and afterload mismatch described by Ross. However, mechanisms other than preload reserve may play a role during cardiac adaptation to pressure or volume overload. For instance, we recently showed in the early phase of pressure overload an increased inotropic state of the in situ heart with a change of the excitation contraction coupling evidenced by a modification of the force-frequency relations. Changes in the adrenergic receptors (density and/or affinity) may also contribute to the adaptation of the in situ heart to cardiac overload. They represent an important research area because they may explain, along with species and model differences, the discrepancies between in vivo and in vitro studies.